It is increasingly important that the nurse incorporate understanding of the complexity of behavior change into programs designed to encourage and promote healthy behavior. employees to modify behavior also are discussed.
SELF-EFFICACY THEORY
Self-efficacy, a concept derived from Social Learning Theory, has gained increasing recognition as a predictor of health behavior change and maintenance (Bandura, 1977a) . Social learning theory encompasses several types of learning theory: operant, classical, and vicarious.
Voluntary responses are the only concern of operant conditioning, a psychological learning theory founded by Thorndike and developed and popularized by Skinner. This theory focuses on reward and reinforcement as a necessary component of learning. The other major approach to learning theory, Pavlovian or classical conditioning, is concerned with responses that are not voluntary. Finally, vicarious learning is concerned with learning the performance of a specific response after the learner observes someone else perform the response (Bandura, 1963) . Figure 1 outlines the role of self efficacy in a person performing a behavior that will have a consequent outcome (Bandura, 1977b; 1982) . Principal components of Bandura's self-efficacy theory are efficacy expectation or individuals' perception of confidence in their ability to perform a specific behavior, such as the level of confidence in ability to walk or jog after a myocardial infarction; and outcome expectation, or a belief that performing the behavior will lead to a specific outcome for the individual, such as believing that exercise will promote cardiovascular conditioning. Since minimal research has been done on outcome expectation, the focus of this paper is on the efficacy expectation component of self-efficacy theory.
According to Bandura (1977b; 1982) , self perceptions of ability are specific: confidence in one's ability to engage in jogging does not necessarily generalize to confidence in one's ability to lift weights (Ewart, 1986) . Bandura postulates that once efficacy information is received, it PERSON---~)o BEHAVIOR---)o OUTCOME Figure 1 : Diagram of self-efficacy concepts (Bandura, 1977b) . Reprinted with permission of the American Psychological Association. must be cognitively processed and is used by individuals to judge their capabilities.
If persons judge themselves capable of performing a behavior, they are more likely to act. Self-efficacy judgments, whether accurate or faulty, influence persons' choices of activities. Individuals avoid activities that they believe exceed their capabilities and they undertake and perform more confidently those activities they judge themselves capable of managing (Bandura, 1977b) .
Judgments of self-efficacy also determine how much effort individuals will expend and how long they will persist in the face of obstacles or aversive experiences. Studies conducted primarily in laboratory settings have shown that when confronted with difficulties, people who have a strong sense of efficacy exert greater effort to master challenges when compared to those who have doubts about their capabilities (Bandura, 1981; Brown, 1978) . Bandura (1977b) identified four major sources of information that influence self-efficacy. The first, performance accomplishment, refers to learning through personal experience where one achieves mastery over a difficult or previously feared task. Performance accomplishments are the most powerful source of efficacy expectations. For example, returning to work after coronary angioplasty is more likely if an individual has been successfully employed prior to the procedure. Repeated failures in performing a behavior will reduce perceived self efficacy, while success will increase it.
SOURCES OF EFFICACY INFORMATION
The second source of self-efficacy is vicarious experiences or opportunities to observe others similar to oneself performing the behavior in question, e.g., participating in a cardiac rehabilitation program where individuals report successful work resumption or smoking cessation after a myocardial infarction. Observing another individual master situations Efficacy Expectations that have been feared or seen as difficult can enhance one's own expectations of mastery.
For modeling to affect an observer's self-efficacy positively, however, the model must be viewed as overcoming difficulties through determined effort rather than with ease, and the model must be similar to the observer with respect to other characteristics (e.g., age, sex). In addition, modelled behaviors with clearly rewarding outcomes are more effective, e.g., increased endurance with smoking cessation.
Verbal persuasion is the third source of efficacy information. Examples related to health behavior change include persuasion by a respected authority, e.g., a nurse or physician verbalizes that they are confident in the individual's ability to stop smoking or modify a diet to control cholesterol.
Finally, physiological arousal or the physical feedback that individuals rely on to judge their capabilities, such as anxiety, fatigue, or pain, may be perceived as signs of physical inefficacy. Assisting the individual to realistically interpret symptoms and use relaxation training to reduce anxiety can improve efficacy expectations and performance. Figure 2 summarizes a modified self-efficacy model as a predictor of behavior (Fitzgerald, 1988) . This model incorporates the sources of self-efficacy that influence perceived self-efficacy which then mediates behavior outcomes.
It is important to understand that the concept of self-efficacy relates to beliefs about the ability to perform specific behaviors in particular situations; self-efficacy does not refer to a personality characteristic or a global Outcome Expectations trait. Efficacy expectations are dynamic and will vary over time depending on the particular task and context which confront the individual.
MEASURING EFFICACY
EXPECTATION Banduras approach to measuring efficacy expectation has influenced development of numerous scales. Measurement consists of a two step process. In step one, respondents indicate whether they can perform each activity indicated on the scale.
The second step is the individuals' ratings of their perceived confidence in performing the activity. The activities are listed in order of increasing difficulty, e.g., walking 1 block, 2 blocks, 3 blocks, 1 mile, etc. Respondents then rate their confidence in performing the specific behavior (e.g., 90% confidence in ability to walk 2 blocks, 20% confidence in ability to walk 1 mile). Numerical ratings for each activity on the scale are summed and divided by the number of activities to reflect the strength of the efficacy expectation.
REVIEW OF RESEARCH
Numerous research studies focusing on behavior change demonstrate that self-efficacy theory predicts modification and maintenance of behavior.
Initial research involving selfefficacy theory occurred in laboratory settings to explain behavior in subjects having various types of phobias (e.g., snakes). The scope of research has broadened considerably and has been extended to include selected aspects of health behavior (e.g., cigarette smoking, weight control, exercise and cardiac rehabilitation, functional status, and work resumption). 
Sources of Self
Behavior Efficacy 
Cigarette Smoking
Individual lifestyle behaviors are the cause of many of today's health problems. Various strategies have been developed and studied to modify one of these behaviors-cigarette smoking-which plays a major role in heart disease and cancer. Interventions designed to achieve permanent smoking cessation have been evaluated in well designed clinical trials and observational studies. Relapse remains a major problem, and an individual's self-efficacy has been demonstrated to be a major source of relapse prevention.
In a prospective research study, Condiotte (1981) recruited subjects from two smoking cessation programs and found increased self efficacy appraisals as a result of completing either program. Low ratings of self-efficacy following treatment with respect to avoidance of smoking was highly predictive of relapse and the length of time to relapse.
In another study, DiClemente (1981) measured perceived self efficacy in study subjects a short time after they had stopped smoking and were still abstinent. The perceived self-efficacy of subjects who had maintained abstinence at a 5 month posttreatment follow up was significantly higher than for those subjects who had relapsed. Study subjects who had higher self-efficacy ratings also were able to maintain abstinence longer than were those with low self efficacy ratings; study subjects also reported less difficulty maintaining abstinence.
O'Leary (1985) reported that relapse with respect to smoking cessation occurred in high risk situations where effective coping strategies that increased perceived self-efficacy were absent. This relapse may be avoided if one of two conditions exists: 1) the individual's selfefficacy to resist cigarette use is high enough so that sufficient effort is mobilized to resist smoking, or 2) the individual's self-efficacy to recover from a slip is high, so that self control is reinstated after a slip. Taylor (1989) , using an adaptation of the scale developed by Condiotte (1981) , designed a study to measure confidence in ability to resist urges to start smoking. Clients with a self efficacy score of less than 70% on any item on the scale were at risk of relapse and may need help with that area. For example, if clients reported a 50% confidence level that they would be able to resist smoking when friends offered them cigarettes, these individuals might be assisted by a strategy that encourages them to practice saying no.
In a review of several research studies using self-efficacy theory as a predictor of smoking cessation, Strecher (1986) concluded that ratings of self-efficacy were found to discriminate active quitters from continued smokers, joiners of smoking cessa-tion programs from non-joiners, and successful short term and long term quitters who had participated in smoking cessation programs. Selfefficacy enhancement techniques that reduce the strength of urges to smoke and increase confidence in ability to quit smoking, such as nicotine fading, relaxation techniques, stress management, and social support, are suggested in the literature.
These studies provide consistent evidence that perceived self-efficacy reliably predicts who will remain abstinent and who will relapse. Occupational health nurses can use scales to evaluate self-efficacy to resist smoking to identify employees whose self-efficacy with respect to resisting smoking is low: They can provide education and counseling to enhance coping skills and self beliefs of efficacy to resist smoking in certain situations.
The American Heart Association published a booklet titled Relapse Prevention (1990) designed to assist current or former smokers with smoking cessation and to develop strategies to prevent relapse and to enhance self-efficacy. Strategies are based on a self-efficacy scale that identifies for individuals potential areas for relapse and provides recommendations and suggestions of methods to resist urges to relapse.
Weight Control
Weight control, like smoking cessation, is a desirable goal with respect to a healthy lifestyle. To date, most self efficacy research in the area of eating behavior concerns its relationship to obesity. Chambliss (1979) manipulated self-efficacy to increase the weight loss by persons in their behavioral treatment program. They gave the participants in the study a placebo, which was described as a drug affecting metabolism to assist in weight reduction. After 2 weeks of treatment, some participants were told that the drug was inert, encouraging self attributions for their success, while others in the study were not.
Self-efficacy attributions for weight loss increased ability to lose weight in persons with an internal locus of control, but not in those who viewed their behavior as externally controlled. The latter persons may have continued to attribute their weight loss to environmental or social factors despite the efficacy attribution given them. Jeffrey (1984) conducted a prospective study to identify factors related to weight loss 1 and 2 years following a behavior modification treatment program for weight loss. In this study, self-efficacy was divided into two categories, "emotion state" efficacy, which described ratings of confidence in ability to refrain from eating during various emotional states, and "situational" efficacy, which reflected confidence in ability to abstain in various situations such as visiting friends or watching television.
High pretreatment levels of emotional state and situational efficacy with respect to avoidance of eating were significantly associated with initial and long term weight loss at both 1 and 2 years posttreatment.
Like smoking, self-efficacy scales are needed to identify an individual's efficacy for avoiding foods that are high in calories, saturated fats, cholesterol, or sodium. These scales could identify individuals with low self-efficacy with respect to modifying the behaviors required to lose weight or comply with cholesterol lowering or low sodium diets. Selfefficacy enhancing strategies could then be developed to assist with dietary compliance.
Exercise and Cardiac
Rehabilitation Ewart (1983) examined the effect of efficacy expectations on compliance with exercise regimens in men recovering from clinically uncomplicated myocardial infarction. The researchers demonstrated that changes in efficacy scores following treadmill exercise testing predicted both the duration and intensity of subsequent home activity. Self-efficacy expectations correlated with subsequent per-If persons judge themselves capable of performing a behavior, they are more likely to act.
formance on treadmill exercise tests, which in turn predicted subsequent changes in self-efficacy. Counseling by a nurse or physician (verbal persuasion) about the results of exercise testing was useful in generalizing self-efficacy from areas specifically related to exercise testing (running, walking, climbing stairs) to less related activities (e.g., lifting, sexual intercourse). Taylor (1985) demonstrated the importance of raising the spouse's perceptions of the client's capabilities following uncomplicated myocardial infarction. When the client's wife also walked on the treadmill, her judgment and her husband's judgment of his cardiac and his physical capabilities increased significantly.
This study demonstrated the psychosocial implications of recovery from acute physical conditions. It emphasized the important role that the occupational health nurse can play in assessing physical and psychological job demands in the work setting. Communication with the employee's health care provider about exercise tolerance and job demands will allow job accommodations, if needed, to facilitate the employee's return to work.
Functional Status in Clients With
Cardiovascular Disease Allen (1990) , in a prospective study of persons undergoing coronary artery bypass surgery, demonstrated that self-efficacy expectations consistently predicted activities of daily living and physical, social, and leisure functional status 1 and 6 months after surgery. These relationships were independent of demographic and medical factors.
Fitzgerald
In clients recovering from myocardial infarction, Jenkins (1987) found that strength of efficacy expectations for selected psychomotor (walking and lifting) and non psychomotor (resting after a meal, following a dietary restriction and tolerating a disagreement with a spouse/significant other) behaviors increased significantly during the first month of recovery.
These two studies have implications for the occupational health nurse, particularly in the area of client education. Shortly after the cardiac event, the occupational health nurse can contact the individual to determine plans for recovery and rehabilitation and eventual return to work. The nurse also can serve as a liaison between the home, health care provider, and the workplace to implement needed accommodations. Fitzgerald (1989) prospectively studied clinical, demographic, occupational, and behavioral factors that influenced work return in individuals who had a percutaneous transluminal coronary angioplasty (PTCA). Findings from this study indicated that self-efficacy for work resumption was the primary predictor of work return, independent of clinical, demographic, occupational, and behavioral factors. Self-efficacy for work return was assessed by two questions: 1. Based on everything you know now; when do you think you will return to work after your angioplasty (in weeks)? 2. How confident are you that you will return to work at the time you indicated (completely confident, very confident, moderately confident, somewhat confident, or not at all confident)?
Return to Work
A self-efficacy score, generated from question one, was assessed at the time of hospitalization but prior to PTCA. High self-efficacy was determined to be a work return estimate of~2 weeks. Low self-efficacy for work return was determined to be a work return estimate of >2 weeks.
Self-Efficacy Theory IN SUMMARY
Self-Efficacy Theory: Implications for the Occupational Health Nurse. Fitzgerald, S.T. AAOHN Journal 1991; 39(12) :552-557.
High self-efficacy for work return was significantly associated with being employed 1 month after PTCA.
Eighty-six percent of the subjects in this study who were categorized as having high self-efficacy by their response to question one responded to question two as being completely confident in their estimate of time to resume work. Sixty-one percent of the individuals with low self-efficacy estimates about work return were also confident in those estimates. This demonstrates the association between individuals' capacity to perform a behavior and their confidence in that estimate.
Characteristics of individuals at high risk for nonreturn to work included low self-efficacy, a myocardial infarction prior to their PTCA, less than 12 years of education, and employment in blue collar occupations. This high risk subset of individuals who were likely to delay work resumption may benefit from self efficacy enhancing interventions such as maintenance of contact with the workplace by telephone and written communication.
This communication not only encourages work return but also allows for assessing needs and job accommodations required for work return. Communication with the employee's 1.
2.
3. health care provider to coordinate time to return to work, as well as to provide information about the physical and psychological demands of the job, may promote earlier time to return to work.
In addition, the occupational health nurse can encourage early institution of cardiac rehabilitation, which may promote return to work in several ways: by demonstrating to the individuals that they can perform physically demanding exercise in a controlled environment without threatening their lives; by health professionals encouraging them about their progress; and by observing others who have coronary heart disease and who are successfully recovering from a myocardial infarction, coronary bypass surgery, or PTCA. The cardiac rehabilitation program results in cardiovascular conditioning and educates individuals about their physiologic responses to activity as well as strategies to modify risk factors for coronary heart disease.
SUMMARY
These studies consistently demonstrate that an individual's perception of self-efficacy is related to different forms of health behavior change. Knowledge about individual efficacy expectations relative to specific behaviors can assist occu pa-Self-efficacy, a concept derived from Social Learning Theory, provides a theoretical framework for behavior change. This framework can be used by the occupational health nurse to develop programs designed to effect behavior change.
Research studies focusing on behavior change (e.g., smoking cessation, weight control, exercise and cardiac rehabilitation, work resumption) employing the concept of self-efficacy are reviewed.
Self-efficacy predicts modification and maintenance of behavior.
tional health nurses in developing educational programs and designing interventions to optimize employee outcomes.
For example, assessment of efficacy expectations may be used in monitoring an individual's confidence to return to work and in assessing behaviors that need reinforcement to assist an employee's decision making about positive health behaviors. Awareness of the sources of self-efficacy also can assist the occupational health nurse to develop interventions that enhance efficacy expectation and lead to eventual behavior change.
